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(54) DEVICE FOR ESTIMATING WORKING COST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system for 
automatically estimating the working cost of a product 
worked by a machine. 

SOLUTION: A CAD system 10 sets up roughness 
attributes with respect to respective working faces of 
CAD data 1 2 for a product. A working cost estimating 
processing part 1 4 extracts the faces whose roughness 
attributes are set up from the CAD data 1 2 and groups 
these faces based on adjacent relation. The shape type 
of each face group is judged by referring to a shape 
type judging rule data base(DB) 21. The unit working 
time of the face group is found out from the 
combination (called as a working type) of the shape 
type and the finishing roughness or the like of the face < 
group. The working time of the face group can be found 
out by multiplying the unit working time by the area of F 
the face group. The working cost can be found out by multiplying the working time by a 
working unit cost related to each working type retrieved from a working unit price DB 29. 
The total working cost can be calculated from the sum of working costs of respective 
face groups. 
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i d 7 6offi*^$n«^s^sa«^t^ *0fl& 

^;l/-^k*<W?l^nsci:fcaSo H5©3^R*iDX 40 
UfcSfctftii, I D 7 60ffi£tfffi0 3ffifc9JfcinX 

Sft<fc5„ 

[0 0 6 2] $fe, SOOBigiffftfrfcLT, iinx^i^ 

% 0 coma, mmomm^MBT^mc-m 
tm?fr~y*m&<D&%]m, x-toxfimcm* 
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t mmmnh^m 7>i--f<D&zm *> mx 

ffl^3efctf-e£5o lill 05©JB«©1§£\ ID 
4 50ffi*S¥ffi^Lfcffi^;l/-y (0 1 2©^;l/-y 
1 ) fc, I D 7 5 fcgipSi: Lfcffi?;l/-:mi, ffi© 

m^Vfr-ymmm^imvxh^o e© 

?;l>-7 1 tt, ( I D 4 5) 

^a^x^t-ats (t%b%mmmm 

Wo) ©T\ cn«J}», ID7 5©ffi£gipffifc 

[0 0 6 3] £0,fc3£, ±toX73^t^1-§S¥ffi(D 
lR!f*H5lf*ffk:#«t50fi, ^itUvX^TsY 

Ti)0l^lJ6Tfe, I D 7 5©ffitMlfi&7^£^oT 
tPX^lfeTfe, iDlfSCfcttTft*^ ii&Pl73lRl 

K»oTSDii-5^ipxaa^jav^ cssic**.** 7 

[0 0 6 4] CO±5ftHI3l#*fffcflet,fe|III5ltJHI 

t^bko ertfc, mmj?<Dnmfto (S20 

8) o ecDflJ^fct ^tt^^y|lJ^-;VDB2 l<on 

m<Dmmmt3Ltoxmt<Dmm^, *<m9h- 

[oo6 5] Tfm^TWgsfts^ 
%&m9jb-'?£t\c, foxmmjtmz cs 2 1 
0) o ocDtoxffiaa, mm, z<Dm>?)\>~ym$L 
tm&<Dmm%ET*$>%o taxm&. cadt- 

ftrmJ-fViWl (S 2 0 8) £taM<DHtfi (S 2 
10) », Vvfft£ftlCfToTfc<fc^o 
[0 0 6 6] ^^It^S^-^^^^yRtfljP 

XSfflW«sR»&ftSfc, *n5#^-70inXB?liB£ 

*i6§ cs 2 1 2) o nnxiffiitt, waoi^fc, 

ftx^ffls, ipx®t (en 5 liens 

-e<DXr7 7 P T-*J6?.nT^§) 4H07r^*ft»5iB 

iipx^fiD b 2 3 KT¥ffiinxi§H^«>, ^o^ffi&p 
Ufflffl fcinxffiii^S c § e £ ic «fc d *J6 5 e t #i?£ 
§ 0 a*, e©xx<y7m #ffi^;i/-7<DApx^ 

[0 0 6 7] #P^ltmffi^>-7©*PXBf^RtftaI 
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3-F*«ID3T« (S 2 1 4) o CO^T7^li, 

M^b/ccfc^t, m^-fomx^^-ft, mm 
mmwM^y c±m, xma (tun 

- FD B 2 7 £#JKLT, ^ffi^lz-ytfij*) STSft 

[0 0 6 8] fl^3-K0tJ9 3Ttfm>3^ #ffl3l 
tfiffi^-^O^n-F^S 2 1 2T*46^n?. 
#ffi^-^nXB#^^5, inlRfcetfJ-fS (S2 

1 6) o coxt^tb, ^iffiffi^-yc:^ 

t, D B 2 9 frZZOfrl-'fQftmx- Kfc 10 

TcDipxlt Cfc£U^igM£I§*S»m*l$< ) 

[oo6 9] n<D£ommmmc&i). mtmmm 

f^ta-FfcftllWIHiijWWPSO^ cft&<sDliffi* 20 
[0 0 7 0] <ftSttqXJiafc9>&fc, WffctaljiiM 

feD (s 3 o) (DSiffl^ii^H i zmmLxmmt 

[00 7 1] &&&&& C A 1 2i^» 

xawia*ittoi!K«nfe»ffi*«ia-r* (S302) c 

[0 0 7 2] §#^ADlg|5fi<D^Wy<D'lf|g^a 
3*, f»X${iD B 2 5^#ILT, i&ql^ffl** 
tBTS (S 3 0 4) 0 #SI)PX^fuD B 2 5 it, mm 

rc&D, ^w^iiCT?$ntfinxrtS^< iut 
fcso-p, feL^ff-^o^atiwic^w^^nx 
gpffifi^aascsntf, zmizmfx-mauxLtttf 40 

-rz tic 1 mm <o mxmtzmmmtz 

[0073] toxmrsmbZHzt, mmmuxM 

fd b 2 7 zmLx, mmaxmzjymon* 
T*ffMi3-K*i*i&r« (S 3 0 6) o coiiit 

M^«nxmifeDOS 2 1 4 fc|BH!to«BlrtSTf«fc 
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[0 0 7 4] ^LT, JlOi^fcl/TfHIn-FOilO 
MiTff»fe § , W itn - F £ 

s 3 o A-vmrc^ti^^foisaxmrnt^^ tux 
mw&t% (S 3 0 8) o toxf^fa, 

iPXgPfii^W^Of^ln-FA^, JDIMDB2 9£ 
#88 LT, *03-FtW*&r«inX¥ii**i&, CCD 
tai¥tt£y$^*W70iinxi$ Mt^3S-r« c t fc i 

ffl«<D^W^£OV>TOilPXft^i&«o fLTx 

:©J;5E LT^46/cipx«^-r<rcD#^inxgMi^ 

w -Az-D^TMitz chick*), mmxmmm 

AnxjmttioSJIifcfcLT, xs^fflMx-^***« 

[0 0 7 5] W±^LfcffiiPXm«fe DM (S 2 

o) Rmmuxm$>vmm (s 3 0) oies^SE^ 

•f5cfcfc,fcD, SH-^o^Hompxft^Sftse: 

[0 0 7 6] MiSffSafM^XrA] W±?tt, 

ic, c ©nut o ^Ti,*fi*aA,?£4ffliaH-3aBtt 

[0 0 7 7 ] 0 1 4 (i, SfflRttS»R£5';*r£©£ 
T, i&PXjtji«t> D5« 1 4MPXD B 2 Otf, ffi 

So 

[0 0 7 8] ^"Ptt, ±Sap^{4«Pft^fc: 

mmiuxmtcticxmmti^\ tvmctiw 

i:^T^5o ^S^Wrt-eSlffTf Sj^S^tt, iiPX 

[0 0 7 9] L^i/XfAtfe^t, S«£«feD 
ffil 3tt, *PX*tDm«feDl1#i:, lA«©M«t>D 
tt»£frS*j£Sn« 0 I9#tt, CAD^rAlO, 
CADr-^1 2, iPXtMafcD©agl5l 4S&1I 
DB 2 0KJ:»>««?n, ^-©¥!IOTcittB§Lfci:*5 

[0 0 8 0]-^, MA«©M«feDti, «A«M«fe 
OffiSgP 1 StfJBAftD B 4 0*«Hl/CfT$. «Ap a p 
D B 4 Ofctt, KSgPp n p^n^tlO¥«*m$nTV^ 
5o ^A«M»fcD®aa5l 5tt, CADf^ 1 2*> 
e.§g£^p a pOfft;«^ffiL, *©Pftf£fc3S^ 
T, «Ap n pDB4 0^5)^gEiigl5 n 3 p£DW^J6 > -f^ 
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xmm?%t§£m%(DT:\ ^©^^pipx©* 

[00 8 1] c©*5fcLT*fc5nfc«iniJt EH 

AJtMtf-xy^ggfsi 6i?^n-$n, s»*^4& 

Sn^c ^LT, SJt^x^Mffll 6 tt, *J65.n 
Vf®$mT*l&%? TVSS^tt, C ADf-3 1 1 2 tf* 10 

f tatw i m*m%.t% t> © t iur u miisw 

S^BISt*-*, §Mftif©*g|lT-*5 0*tii;frf 
£tt, CAD^XrAl 0£*fU CADr-*12£ 
[0 0 8 2] COiS&RSS/XrAfcJ:!), &®Ktt 

[008 3] CAD^XrAl Ott, 20 

y v ^Kj^jaffis^tta v u 7 Ftr?*©?, sat 

***i8aLfc«att, -ffi©-tfj£*g*3i:i:ic«fc!> 
[0 0 8 4] [*©flfi] *%BM§ftiirix F 

[0 0 8 5] tt±MWbfcJ:5lc, C 

ADtDtrjwiiaxmmmzmmmu *©» 
tmmmmm^iuxuT, v asaxm^Mxto 
*#a3„ mc, *mmwev&, muxzmmm 30 
-jftmmmzmu mmc&mmxm m 

XM~f) Sr-^-XftLfccfcfciO, CADf 
tfnrfli * ^ fe„ ¥ IJS LtcMX^ f fcJS UTftllBf 

m *pxlt©ly-h iiM) fi, inxrtSTew-e 

&<S§fc n n^:/fc#jtLT£i6/c<, Cftt^ tiff 

mmmczVs m^xmmm%?T<%M£ 

&2fcfe#j£Lfc, tfclfflsM^&nXRtMW^GIlCfc 40 

[0 0 8 6] *&6MB-?& £i»ipxft§ 
T?j^5cfcff?£sa5ffi (#&iipig|5{£) ICOVT 
tt, ±aoffi?i:iil«K:j:.«lj«fc»)©^t»Dfc:, 
fc¥*fiftbfc 1 SffiSfe D <DU~ F fc D*bT 

[0087] c©«t5fc, inxit 
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[0 0 8 8] $fc, *^l^HtfcV>T^b/clinI^ 
i»ffi£Stt^#^PlgWiJim SK^r^O 
&«© C AM^XfiTON C If-SfcfiJffl-rS C fctf? 

[0 0 8 9] ft*. ^±«J3Lfc^ffiMim inx 
3*f©u-k ?%t)%mnuxm^toxm*T 
-$<-zitLrct>\ ctittfe<$'PHWP*«o ipx 
h©M«t> DCfca&fcfi, ipXnx ^I^IW 
^^T^ntfi^O?, ^■©JSftiS&iffcT-*'*- 

-h©{-tbDt^©gtti;V-;^x-^^-xtSSL 

[0090] $fe, «±©MT*H\ loofjpx^:/ 
CtaXftg) ^lo©f^n-FEWJS^tTV^Co L 

«»©^H«<^t & 5*^*^5. Miff, 

#flrfcffif&fttt±tftf^&gptt©«£, ffiraittp 

o«t5ft«^Ki4, i-o<Dtux^^fi)\ >m&m.<o 

tHT<5o ^CfcdftiPl^^^KO^T^ ffi/JPXgP 
ffiDB2 3^0f-^-Xfc, Mi«*#fflt:*i:©# 
ffiioxi^K©sm«iJi&S«UT«^tf«J:i\ 

[Hffi©l#ftlKB^] 

[01] *f§B^c^§ApX3XhMafeD^ri,© 

[02] CADr-*£S£tt3»Jiitt©r-*rt 
§©-M^t0T-fe§ o 

[03] CADr-*t^$ft*1WaniaWftllttO 

T-*rts©-e9*^f bit?*s 0 

[04] ^«^^^©-^J^1-0T^§o 

[05] ««^^^©giJ©M^t0^§o 

[0 6 ] »nXg|${u D B ©r-# rtSO-Wfcr-? 

[07] f^3-FDB©r-^^§©-M^r-y 

[08] APX#tfDB©x-^^©-M^Lfc0 

[09] ^*PXg|3fiDB©r-^rt§©-M^-r 

0-e&So 

[010] ^l^l©m^fe D ^^TAO^ftW&ffi 

[011] ffiApXM^fe D Saa©PM¥JI^^t7n 

[012] «mjiiiy;P-7'or-*rt«o-ffil*g?r 

0T*feS„ 

[013] i^Anxjtff t f? 5aa©nffl^ii^^f 7 
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[HI 4] MBffiOiraiaxhjiafcD^XrA* 
10 CAD^f-A, 12 CADf-^ 13 
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* mm feDpPv 14 taniifi t, d arask 1 5 ba 
SMafeD^m i6 a«f-x7^^m 20 

fcllDB, 2 1 JgR*>f75pJ£;l/-;l/DB, 2 3 ffi 
ftllgMftDB, 2 5 #ato3tff4DB, 2 7 ffUn 
-KDB, 2 9 taimffiDB, 3 0 AnlBRtf Igg 
fflMr-*. 4 0 HAcraD Bo 
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